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(54) DRIVING FORCE CONTROL APPARATUS FOR 4-WH E E L- D RIVE VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a driving force 
control apparatus for a 4-wheel-drive vehicle for controlling 
distribution of driving force to front and rear wheels 
according to an amount of acceleration slip of a main driving 
wheel so as to continue a 4~wheel-drive state only when 
necessary. 

SOLUTION: This apparatus is constructed in such a way 
that when a driver requires the driving force, driving force 
distribution is adjusted so that a driving force distribution 
ratio of a driven wheel is updated to be the maximum value, 
and when the driver does not require the driving force, the 
driving force distribution is adjusted according to an amount 
of actual acceleration slip of the main driving wheel. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving force control unit of the four-flower drive vehicles characterized by providing 
the following. On the other hand, an order ring comes out, and it is a certain main driving wheel. 
******** which is another side of an order ring. A slip detection means to detect the amount of 
acceleration slips of the main driving wheel. In judging that the operator is demanding driving force 
with a driving force demand judgment means to judge whether the operator is demanding driving 
force, and the driving force demand judgment means A renewal means of ******** distribution 
maximum to compute the driving force distribution ratio of an order ring so that the rate of driving 
force distribution of ******** may be updated to maximum based on the amount of acceleration 
slips of the main driving wheel detected with the slip detection means, In judging that the operator is 
not demanding driving force with a driving force demand judgment means A slip correspondence 
driving force distribution calculation means to compute the driving force distribution ratio of a ring 
before and after responding to the amount of acceleration slips of the actual main driving wheel, A 
driving force adjustment means to adjust the driving force of a front wheel and a rear wheel to 
adjustable so that it may become the driving force distribution ratio of a ring before and after 
computing with the renewal means of ******** distribution maximum, or a slip correspondence 
driving force distribution calculation means. 

[Claim 2] The above-mentioned renewal means of ******** distribution maximum is the driving 
force control unit of the four-flower drive vehicles indicated to the claim 1 characterized by 
carrying out renewal of maximum of the amount of acceleration slips of the main driving wheel. 
[Claim 3] The driving force control unit of the four-flower drive vehicles characterized by providing 
the following. On the other hand, an order ring comes out, and it is a certain main driving wheel. 
******** which is another side of an order ring. A slip detection means to detect the amount of 
acceleration slips of the main driving wheel. In judging that the operator is demanding driving force 
with a driving force demand judgment means to judge whether the operator is demanding driving 
force, and the driving force demand judgment means A renewal means of ******** distribution 
maximum to compute the driving force distribution ratio of an order ring so that the rate of driving 
force distribution of ******** may be updated to maximum based on the amount of acceleration 
slips of the main driving wheel detected with the slip detection means, In judging that the operator is 
not demanding driving force with a driving force demand judgment means A ******** distribution 
reduction means to compute the driving force distribution ratio of an order ring so that it may 
become reduction or zero about the rate of driving force distribution of ********, A driving force 
adjustment means to adjust the driving force of a front wheel and a rear wheel to adjustable so that 
it may become the driving force distribution ratio of a ring before and after computing with the 
renewal means of ******** distribution maximum, or a ******** distribution reduction means. 
[Claim 4] It is the driving force control unit of the four-flower drive vehicles indicated to the claim 3 
characterized by having a car-body-speed detection means to detect the degree of car body speed, 
and making the above-mentioned ******** distribution reduction means into the driving force 
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distribution ratio of a ring before and after reducing the rate of driving force distribution of 
******** according to the fall of the degree of car body speed. 

[Claim 5] It is the driving force control unit of the four-flower drive vehicles indicated to the claim 3 
characterized by having a wheel speed detection means to detect the degree of wheel speed, and 
making the above-mentioned ******** distribution reduction means into the driving force 
distribution ratio of a ring before and after reducing the rate of driving force distribution of 
******** according to the fall of the degree of wheel speed. 

[Claim 6] The above-mentioned ******** distribution reduction means is the driving force control 
unit of the four-flower drive vehicles indicated to the claim 3 characterized by considering as the 
driving force distribution ratio of a ring before and after reducing the rate of driving force 
distribution of ******** according to the passage of time. 

[Claim 7] It is the driving force control unit of the four-flower drive vehicles which were equipped 
with a wheel speed detection means to detect the degree of wheel speed, and were indicated to 
either to the claims 1-6 characterized by the above-mentioned slip detection means calculating the 
amount of acceleration slips from the speed difference of an order ring. 

[Claim 8] It is the driving-force control unit of the four flower drive vehicles which were equipped 
with a main driving wheel torque calculation means compute the driving torque transmitted to the 
main driving wheel, and a road surface reaction-force marginal torque calculation means compute 
the road surface reaction-force marginal torque of the main driving wheel, and indicated to either to 
the claims 1-6 characterized by for the above-mentioned slip detection means to calculate the 
amount of acceleration slips from the difference of the driving torque and the road surface reaction- 
force marginal torque of the main driving wheel transmitted to the main driving wheel. 
[Claim 9] It is the driving force control unit of the four-flower drive vehicles indicated to either of 
the claims 1-8 characterized by judging that the operator is demanding driving force when it had a 
brakes operation detection means to detect whether brakes operation is carried out, it judges that 
the operator is not demanding driving force when carrying out brakes operation of the above- 
mentioned driving force demand judgment means is detected, and having not carried out brakes 
operation is detected. 

[Claim 10] It is the driving-force control unit of the four flower drive vehicles indicated judging that 
the operator is not demanding driving force when it had an accelerator operation detection means to 
have detected whether accelerator operation is carried out, it judges that the operator is demanding 
driving force when it is detected that the above-mentioned driving force demand judgment means is 
carrying out accelerator operation, and having not carried out accelerator operation is detected to 
either of the claims 1-9 carry out as the feature. 

[Claim 1 1] It has a car-body-speed detection means to detect the degree of car body speed, and a 
load correspondence driving force distribution calculation means to compute the driving force 
distribution ratio of an order ring according to load distribution of an order ring. When it is below the 
predetermined vehicle speed and calculation processing of a driving force distribution ratio is being 
performed with the renewal means of ******** distribution maximum By the driving force 
distribution ratio computed with the renewal means of ******** distribution maximum, and the 
driving force distribution ratio which a load correspondence driving force distribution calculation 
means computes The driving force control unit of the four-flower drive vehicles which chose the 
driving force distribution ratio with the larger driving force of ********, and were indicated to either 
of the claims 1-10 characterized by adjusting the driving force of a front wheel and a rear wheel to 
adjustable so that it may become the driving force distribution ratio of a ring before and after 
choosing. 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the driving force control 

unit of four-flower drive vehicles. 

[0002] 

[Description of the Prior Art] As a driving force control unit of the conventional four-flower drive 
vehicles, technology which is indicated by JP,7-1 72204,A is known, for example. 
[0003] According to the above-mentioned official report, by the degree sensor of wheel speed, the 
driving force control unit of four-flower drive vehicles detects the degree of wheel speed of each 
wheel, asks for the degree difference of wheel speed of a front wheel and a rear wheel (henceforth- 
front rear wheel ****), and its rate of change, and sets up driving force distribution of an order ring 
according to the degree difference of wheel speed, and its rate of change. Namely, only when the 
rear wheel which is the main driving wheel carries out an acceleration slip and front rear wheel **** 
arises, it will be in a four-flower drive state. 
[0004] 

[Problem(s) to be Solved by the Invention] However, such a driving force control unit of the 
conventional four-flower drive vehicles had the problem that it was not made to continue and run a 
four-flower drive state, when running the low mu road surface and bad road on which it is easy to 
slide and securing run stability and running-the-whole-distance nature, since it will not be in a four- 
flower drive state if front rear wheel **** does not arise. Moreover, since the main driving wheel of 
the driving force control unit of the conventional four-flower drive vehicles is in a slip state in a 
four-flower drive state, if the main driving wheel does not have a margin in the grip force and 
vehicles stability is considered, it is not desirable. Furthermore, the driving force control unit of the 
conventional four-flower drive vehicles was considered when a two-flower drive state and a four- 
flower drive state were frequently repeated on a low mu road surface, and it also had a possibility of 
making an operator sensing sense of incongruity, in that case by change of the acceleration of 
vehicles, or speed by the mechanical loss and electric loss at the time of a four-flower drive state. 
[0005] this invention was made paying attention to such a conventional trouble, and only when 
required, it aims at offering the driving force control unit of the four-flower drive vehicles which can 
continue and run a four-flower drive state. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, the driving force 
control unit of the four-flower drive vehicles concerning a claim 1 A slip detection means for an 
order ring to come out on the other hand, and to detect the amount of acceleration slips of a 
certain main driving wheel, ******** which is another side of an order ring, and the main driving 
wheel, In judging that the operator is demanding driving force with a driving force demand judgment 
means to judge whether the operator is demanding driving force, and the driving force demand 
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judgment means A renewal means of ******** distribution maximum to compute the driving force 
distribution ratio of an order ring so that the rate of driving force distribution of ******** ma y be 
updated to maximum based on the amount of acceleration slips of the main driving wheel detected 
with the slip detection means, In judging that the operator is not demanding driving force with a 
driving force demand judgment means A slip correspondence driving force distribution calculation 
means to compute the driving force distribution ratio of a ring before and after responding to the 
amount of acceleration slips of the actual main driving wheel, It was characterized by having a 
driving force adjustment means to adjust the driving force of a front wheel and a rear wheel to 
adjustable so that it may become the driving force distribution ratio of a ring before and after 
computing with the renewal means of ******** distribution maximum, or a slip correspondence 
driving force distribution calculation means. 

[0007] Moreover, in the driving force control unit of the four-flower drive vehicles which indicated 
the driving force control unit of the four-flower drive vehicles concerning a claim 2 to the claim 1 , 
the renewal means of ******** distribution maximum was characterized by carrying out renewal of 
maximum of the amount of acceleration slips of the main driving wheel. 

[0008] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 3 
A slip detection means for an order ring to come out on the other hand, and to detect the amount 
of acceleration slips of a certain main driving wheel, ******** which is another side of an order ring, 
and the main driving wheel. In judging that the operator is demanding driving force with a driving 
force demand judgment means to judge whether the operator is demanding driving force, and the 
driving force demand judgment means A renewal means of ******** distribution maximum to 
compute the driving force distribution ratio of an order ring so that the rate of driving force 
distribution of ******** may be updated to maximum based on the amount of acceleration slips of 
the main driving wheel detected with the slip detection means, In judging that the operator is not 
demanding driving force with a driving force demand judgment means A ******** distribution 
reduction means to compute the driving force distribution ratio of an order ring so that it may 
become reduction or zero about the rate of driving force distribution of ********, It was 
characterized by having a driving force adjustment means to adjust the driving force of a front wheel 
and a rear wheel to adjustable so that it may become the driving force distribution ratio of a ring 
before and after computing with the renewal means of ******** distribution maximum, or a 
******** distribution reduction means. 

[0009] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 4 
was equipped with a car-body-speed detection means to detect the degree of car body speed, in 
the driving force control unit of the four-flower drive vehicles indicated to the claim 3, and it was 
characterized by making a ******** distribution reduction means into the driving force distribution 
ratio of a ring before and after reducing the rate of driving force distribution of ******** according 
to the fall of the degree of car body speed. 

[0010] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 5 
was equipped with a wheel speed detection means to detect the degree of wheel speed, in the 
driving force control unit of the four-flower drive vehicles indicated to the claim 3, and it was 
characterized by making a ******** distribution reduction means into the driving force distribution 
ratio of a ring before and after reducing the rate of driving force distribution of ******** according 
to the fall of the degree of wheel speed. 

[0011] Moreover, in the driving force control unit of the four-flower drive vehicles which indicated 
the driving force control unit of the four-flower drive vehicles concerning a claim 6 to the claim 3, 
the ******** distribution reduction means was characterized by considering as the driving force 
distribution ratio of a ring before and after reducing the rate of driving force distribution of 
******** according to the passage of time. 

[0012] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 7 
was equipped with a wheel speed detection means to detect the degree of wheel speed, in the 
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driving force control unit of the four-flower drive vehicles indicated to either to claims 1-6, and the 
slip detection means was characterized by calculating the amount of acceleration slips from the 
speed difference of an order ring. 

[0013] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 8 
In the driving force control unit of the four-flower drive vehicles indicated to either to claims 1-6 A 
main driving wheel torque calculation means to compute the driving torque transmitted to the main 
driving wheel, It had a road surface reaction force marginal torque calculation means to compute the 
road surface reaction force marginal torque of the main driving wheel, and the above-mentioned slip 
detection means was characterized by calculating the amount of acceleration slips from the 
difference of the driving torque and the road surface reaction force marginal torque of the main 
driving wheel which are transmitted to the main driving wheel. 

[0014] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 9 
It has a brakes operation detection means to detect whether brakes operation is carried out in the 
driving force control unit of the four-flower drive vehicles indicated to either of the claims 1-8. a 
driving force demand judgment means When it judged that the operator is not demanding driving 
force when carrying out brakes operation is detected, and having not carried out brakes operation 
was detected, it was characterized by judging that the operator is demanding driving force. 
[0015] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 

10 It has an accelerator operation detection means to detect whether accelerator operation is 
carried out in the driving force control unit of the four-flower drive vehicles indicated to either of 
the claims 1-9. a driving force demand judgment means When it judged that the operator is 
demanding driving force when carrying out accelerator operation is detected, and having not carried 
out accelerator operation was detected, it was characterized by judging that the operator is not 
demanding driving force. 

[0016] Moreover, the driving force control unit of the four-flower drive vehicles concerning a claim 

1 1 In the driving force control unit of the four-flower drive vehicles indicated to either of the claims 
1-10 It has a car-body-speed detection means to detect the degree of car body speed, and a load 
correspondence driving force distribution calculation means to compute the driving force distribution 
ratio of an order ring according to load distribution of an order ring. When it is below the 
predetermined vehicle speed and calculation processing of a driving force distribution ratio is being 
performed with the renewal means of ******** distribution maximum By the driving force 
distribution ratio computed with the renewal means of ******** distribution maximum, and the 
driving force distribution ratio which a load correspondence driving force distribution calculation 
means computes The driving force distribution ratio with the larger driving force of ******** was 
chosen, and it was characterized by adjusting the driving force of a front wheel and a rear wheel to 
adjustable so that it may become the driving force distribution ratio of a ring before and after 
choosing. 

[001 7] 

[Effect of the Invention] In judging that the operator is demanding driving force according to 
invention concerning a claim 1 In judging that the driving force distribution ratio of an order ring is 
computed so that the rate of driving force distribution of ******** may be updated to maximum 
based on the amount of acceleration slips of the main driving wheel, and the operator is not 
demanding driving force Since adjustable setting of the driving force of a front wheel and a rear 
wheel is carried out so that the driving force distribution ratio of a ring before and after responding 
to the amount of acceleration slips of the actual main driving wheel may be computed and it may 
become the driving force distribution ratio of a ring before and after computing Even if the 
acceleration slip generated in the main driving wheel converges, while judging that the operator is 
demanding driving force, in order to continue a four-flower drive state, the effect that the running- 
the-whole-distance nature in reservation and bad road of the stability of the vehicles in a low mu 
road surface is securable is acquired. Moreover, by continuing a four-flower drive state, a leeway is 
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given in the grip force of the main driving wheel, it becomes advantageous to vehicles stability, and 
repeating a two-flower drive state and a four-flower drive state frequently on a low mu road surface 
can prevent being avoided and making an operator sense the sense of incongruity by change of the 
acceleration of vehicles, or speed by things. Furthermore, in order to consider as the driving force 
distribution ratio of a ring when judging that the operator was not demanding driving force, before 
and after responding to the amount of acceleration slips of the actual main driving wheel, the effect 
of not continuing a four-flower drive state more than required is acquired. 

[0018] Moreover, since renewal of maximum of the amount of acceleration slips of the main driving 
wheel is carried out according to invention concerning a claim 2 According to the amount of 
acceleration slips of the main driving wheel updated by maximum, the driving force distribution ratio 
of an order ring is computed. It becomes the same as computing the driving force distribution ratio 
of an order ring so that the rate of driving force distribution of ******** may be updated to 
maximum as a result, and the effect that the rate of driving force distribution of ******** can be 
certainly updated to maximum is acquired. 

[0019] moreover, in judging that the operator is demanding driving force according to invention 
concerning a claim 3 In judging that the driving force distribution ratio of an order ring is computed 
so that the rate of driving force distribution of ******** may be updated to maximum based on the 
amount of acceleration slips of the main driving wheel, and the operator is not demanding driving 
force Compute the driving force distribution ratio of an order ring, and since adjustable setting of 
the driving force of a front wheel and a rear wheel is carried out so that it may become the driving 
force distribution ratio of a ring before and after computing, so that it may become reduction or zero 
about the rate of driving force distribution of ******** In order to continue a four-flower drive 
state until it judges that the demand of an operator's driving force was lost, even if the acceleration 
slip generated in the main driving wheel converges, the effect that the running-the-whole-distance 
nature in reservation and bad road of the stability of the vehicles in a low mu road surface is 
securable is acquired. Moreover, by continuing a four-flower drive state, a leeway is given in the grip 
force of the main driving wheel, it becomes advantageous to vehicles stability, and repeating a two- 
flower drive state and a four-flower drive state frequently on a low mu road surface can prevent 
being avoided and making an operator sense the sense of incongruity by change of the acceleration 
of vehicles, or speed by things. Furthermore, the effect of not continuing a four-flower drive state 
more than required is acquired by making the rate of driving force distribution of preventing applying 
the driving force of ******** by reducing the rate of driving force distribution of ******** more 
than required ****, or ******** into zero, i.e., a two-flower drive state, if it judges that the 
operator is not demanding driving force. 

[0020] Moreover, since the rate of driving force distribution of ******** is reduced according to the 
fall of the degree of car body speed when judging that the operator is not demanding driving force 
according to invention concerning a claim 4, the effect that aggravation of the vehicles stability by 
rapid driving force change of the main driving wheel can be prevented by changing into a two-flower 
drive state gradually is acquired. 

[0021] Moreover, since the rate of driving force distribution of ******** is reduced according to the 
fall of the degree of wheel speed when judging that the operator is not demanding driving force 
according to invention concerning a claim 5, the effect that aggravation of the vehicles stability by 
rapid driving force change of the main driving wheel can be prevented by changing into a two-flower 
drive state gradually is acquired. 

[0022] Moreover, when judging that the operator is not demanding driving force according to 
invention concerning a claim 6, in order to reduce the rate of driving force distribution of ******** 
according to the passage of time, the effect that aggravation of the vehicles stability by rapid driving 
force change of the main driving wheel can be gradually prevented by the bird clapper in the two- 
flower drive state is acquired. 

[0023] Moreover, according to invention concerning a claim 7, since the amount of acceleration slips 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgLejje 



05/16/03 



Page 5 of 12 



is calculated from the speed difference of an order ring, the effect that the amount of acceleration 
slips is calculated certainly is acquired. 

[0024] Moreover, since the amount of acceleration slips is calculated from the difference of the 
driving torque and the road surface reaction force marginal torque of the main driving wheel which 
are transmitted to the main driving wheel according to invention concerning a claim 8, even if the 
speed difference of an order ring is very small ** zero, the effect that the amount of acceleration 
slips is calculated is acquired. 

[0025] Moreover, since it judges that the operator is demanding driving force when it judges that the 
operator is not demanding driving force when carrying out brakes operation is detected according to 
invention concerning a claim 9, and having not carried out brakes operation is detected, the effect 
that it is detectable whether the operator is demanding driving force certainly is acquired. Moreover, 
since it judges that the operator is not demanding driving force when it judges that the operator is 
demanding driving force when carrying out accelerator operation is detected according to invention 
concerning a claim 10, and having not carried out accelerator operation is detected, the effect that 
it is detectable whether the operator is demanding driving force certainly is acquired. 
[0026] moreover, when according to invention concerning a claim 11 it is below the predetermined 
vehicle speed and calculation processing of a driving force distribution ratio is being performed with 
the renewal means of ******** distribution maximum By the driving force distribution ratio 
computed with the renewal means of ******** distribution maximum, and the driving force 
distribution ratio which a load correspondence driving force distribution calculation means computes 
Choose a driving force distribution ratio with the larger driving force of ********, and since the 
driving force of a front wheel and a rear wheel is adjusted to adjustable so that it may become the 
driving force distribution ratio of a ring before and after choosing By the driving force distribution by 
the order load being chosen, and considering as a four-flower drive state from the beginning, even 
when the acceleration slip before start has not arisen, at the time of the start which especially an 
acceleration slip tends to generate After an acceleration slip is generated, it excels in the 
acceleration nature at the time of start, or the stability of vehicles, and the effect of not continuing 
a four-flower drive state more than required is acquired rather than it changes into a four-flower 
drive state. 
[0027] 

[Embodiments of the Invention] First, the gestalt of operation of the first of this invention is 
explained based on a drawing. Drawing 1 is drawing showing the whole gestalt composition of 
operation of this invention. Moreover, the gestalt of this operation explains the vehicles in which a 
four-flower drive is possible on the basis of the two-flower drive which usually drives a rear wheel. 
[0028] Among drawing, the output of the engine 1 of four-flower drive vehicles performs driving 
force distribution of an order ring with the driving force proportioning-control actuator 3 through 
transmission 2, and transmits it to the front driveshaft 4 and the rear driveshaft 5. The driving force 
transmitted to the front driveshaft 4 is transmitted to forward right ring 10FR and forward left ring 
10floor line through the front differential gear 6 and the last shaft 7. Similarly, the driving force 
transmitted to the rear driveshaft 5 is transmitted to right rear ring 10RR and left rear ring 10RL 
through the rear differential gear 8 and the back shaft 9. 

[0029] vehicles — each — wheel 10FR, 10floor line, 10RR, and 10 — RL is equipped with degree 
sensor of wheel speed 12FR, 12floor line, 12RR, and 12RL, and each detection value is outputted to 
the driving force proportioning-control controller 1 1 Moreover, the driving force proportioning- 
control actuator 3 minds the hydraulic clutch between transmission 2 and the front driveshaft 4. In 
addition, you may be an electromagnetic clutch instead of a hydraulic clutch. 

[0030] Moreover, a driving force demand of an operator is detected, namely, the accelerator switch 
13 for detecting the existence of accelerator operation and the brake switch 14 which detects the 
existence of brakes operation output each detection value to the driving force proportioning-control 
controller 1 1. In addition, the accelerator opening sensor for detecting the state of accelerator 
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opening instead of the accelerator switch 13 may be used, and the brake stroke sensor for detecting 
the amount of brake-pedal strokes instead of the brake switch 14 may be used. 
[0031] Moreover, it has the engine speed sensor 15 which detects the rotational frequency of an 
engine 1, and an engine speed sensor 15 outputs the detected detection value to the driving force 
proportioning-control controller 1 1. Moreover, the throttle valve of the inlet-pipe way of an engine 1 
is equipped with the throttle opening sensor 16 which detects the opening of a throttle valve, and 
the throttle opening sensor 16 outputs the detected detection value to the driving force 
proportioning-control controller 11. 

[0032] Moreover, the driving force proportioning-control controller 1 1 inputs the detection value of 
each sensor, and computes the amount of acceleration slips of the main driving wheel. First, the 
detection value of degree sensor of wheel speed 12FR, 12floor line, 12RR, and 12RL, the detection 
value of an engine speed sensor 15, and the detection value of the throttle opening sensor 16 are 
inputted, the transfer torque of the main driving wheel and the acceleration torque of the main 
driving wheel are searched for, and the road surface reaction force torque which is the amount of 
acceleration slips is computed from them. And from the state where the driving force distribution 
ratio of an order ring is usually 100% of 0% [ of front wheels ] : rear wheels, for example, driving force 
distribution is computed according to road surface reaction force torque, an instruction value is 
outputted to the driving force proportioning-control actuator 3, and the driving force proportioning- 
control actuator 3 is controlling the conclusion force of a hydraulic clutch, and controls driving force 
distribution of an order ring. 

[0033] Next, based on drawing 2 , control processing of the driving force proportioning-control 
controller 1 1 is explained. Drawing 2 is the flow chart view showing the outline of control processing 
of the form of operation of the first of this invention. This data processing is performed every 
predetermined-time 10msec. 

[0034] First, at Step S1, the driving force proportioning-control controller 11 inputs each detection 
value of degree sensor of wheel speed 12FR, 12floor line, 12RR, and 12RL, the detection value of an 
engine speed sensor 15, and the detection value of the throttle opening sensor 16, and shifts to 
Step S2. At Step S2, it asks for the wheel acceleration of the main driving wheel based on each 
detection value of inputted degree sensor of wheel speed 12RR, and 12RL, the average of a right- 
and-left ring is computed as wheel acceleration Af of the main driving wheel, and it shifts to Step 
S3. 

[0035] At Step S3, engine output-torque Te is calculated from the detection value of an engine 
speed sensor 15, and the detection value of the throttle opening sensor 16, the transfer torque Tr 
of the main driving wheel is computed by multiplying by engine output-torque Te, gear ratio G of a 
change gear including the amplification ratio of a torque converter, and the rate Kf of driving force 
distribution of the main driving wheel, and it shifts to step S4. In step S4, the acceleration torque Tif 
of the main driving wheel, i.e., road surface reaction force marginal torque, is computed by 
multiplying by the drive-system inertia (gear ratio ****) of the main driving wheel, and the wheel 
acceleration Af of the main driving wheel, and it shifts to Step S5. At Step S5, the surplus torque 
tangent line is computed by subtracting the acceleration torque Tif of a main driving wheel from the 
transfer torque Tr of the main driving wheel, and it shifts to Step S6. At Step 6, the driving force 
distribution D is computed according to the surplus torque tangent line, and it shifts to Step S7 so 
that the surplus torque tangent line is large, and the rate of driving force distribution of ******** 
may become large. 

[0036] At Step S7, it judges whether the detection value of the brake switch 14 is inputted and 
brakes operation is carried out. When the brake switch 14 judges that OFF, i.e., brakes operation, is 
not carried out, it shifts to Step S8, and when the brake switch 14 judges that ON, i.e., brakes 
operation, is carried out, it shifts to Step S10. At Step S8, it judges whether the detection value of 
the accelerator switch 13 is inputted and accelerator operation is carried out. When it is judged that 
the accelerator switch 13 turns on namely, operates [ accelerator ] it, it shifts to Step S9, and when 
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it is judged that the accelerator switch 13 does not turn off namely, accelerator operate it, it shifts 
to Step S10. And at Step S9, when the driving force distribution computed at the time of this 
calculation period has the rate of driving force distribution of ******** larger than the driving force 
distribution computed at the time of the last calculation period, it updates to this value (maximum), 
when the last value is larger, the maximum update process made into the value which uses the last 
value (maximum) for this calculation period is performed, and it shifts to Step S1 1. Moreover, at 
Step S10, it sets up so that the value of the driving force distribution computed at the time of this 
calculation period may be used as it is, and it shifts to Step S1 1. The instruction value which 
controls the conclusion force of the hydraulic clutch of the driving force proportioning-control 
actuator 3 which is satisfied [ with Step S1 1 ] of the value of the driving force distribution 
processed at Step S9 or Step S10 is computed, and it outputs to the driving force proportioning- 
control actuator 3, and results in a return. 

[0037] In addition, processing of Step S6 is available also as processing which computes surplus 
reaction force from surplus torque and the radius of gyration of a wheel, and computes the driving 
force distribution D according to surplus reaction force, although the driving force distribution D is 
computed according to surplus torque. 

[0038] Furthermore, it explains based on drawing 3 . Drawing 3 is the timing diagram view of the 
form of operation of the first of this invention, here — drawing 3 a — each aging of the degree Vf of 
wheel speed of a front wheel, and the degree Vr of wheel speed of a rear wheel — this drawing b — 
aging of the transfer torque of a rear wheel — this drawing c — aging of the rate of driving force 
distribution of a front wheel — aging of an accelerator switch detection value is shown in this 
drawing e, and aging of the detection value of a brake switch is shown for aging of coefficient of 
friction of a tire and a road surface in this drawing f in this drawing d 

[0039] First, the degree Vr of wheel speed of a rear wheel becomes [ as opposed to / the degree Vf 
of wheel speed of a front wheel / as a rear wheel will generate an acceleration slip when road 
surface reaction force / of the rear wheel which the transfer torque of a rear wheel goes up as the 
point in time of T1 to an operator steps on an accelerator, vehicles depart and it is shown in the 
solid line of drawing 3 b, and is shown in a dashed line / marginal torque is exceeded, and shown in 
drawing 3 a ] large. Moreover, for OFF, as for the brake switch on which the accelerator switch 
shown in drawing 3 e is shown in ON and drawing 3 f, processing is performed, as for driving force 
distribution so that the rate of distribution to a front wheel may be updated by maximum. Then, if 
the time of T2 is exceeded, although the difference of the rear wheel transfer torque and road 
surface reaction force marginal torque which are shown in drawing 3 b becomes small, as for the 
rate of driving force distribution of a front wheel, maximum continues being continued as a maximum 
update process shows to drawing 3 c between the accelerator switch ON and the brake swftch OFF. 
Then, although an acceleration slip of a rear wheel converges and the difference of rear wheel 
transfer torque and road surface reaction force marginal torque is lost at the time of T3, because of 
the state of the accelerator switch ON and the brake switch OFF, driving force distribution is 
continued by a maximum update process being continued as it is, as shown in drawing 3 c, maximum 
continues being continued and the rate of driving force distribution of a front wheel can continue a 
four-flower drive state. Then, although vehicles shift to the lower state of road surface coefficient 
of friction at the time of T4 and the road surface reaction force marginal torque of a rear wheel 
falls, since the four-flower drive state is continued, the transfer torque of a rear wheel does not 
exceed road surface reaction force marginal torque, and a rear wheel does not generate an 
acceleration slip again. 

[0040] Then, an operator stops accelerator operation at the time of T5, and it is with OFF and a bird 
clapper, and an accelerator switch judges that the driving force demand was lost, stops a maximum 
update process, and performs processing made into the value of the driving force distribution 
computed according to the difference of actual rear wheel transfer torque and road surface reaction 
force marginal torque. However, since the difference of rear wheel transfer torque and road surface 
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reaction force marginal torque has not arisen in fact in this case and the rate of driving force 
distribution of a front wheel serves as driving force distribution used as zero, it will be in a two- 
flower drive state as a result. Then, although it becomes the brake switch ON because an operator 
does brakes operation at the time of T6, since it has judged that the driving force demand was 
already lost by Accelerator OFF at the time of T5 ? the processing made into the value of the driving 
force distribution computed according to the difference of actual rear wheel transfer torque and 
road surface reaction force marginal torque is continued, in addition, when it is judged that there is 
no driving force demand By not carrying out a maximum update process, i.e., considering as the 
value of the driving force distribution for which it asks from the difference of actual rear wheel 
transfer torque and road surface reaction force marginal torque, For example, an acceleration slip of 
a rear wheel is large by superfluous accelerator-on operation. Since a four-flower drive state is 
continued according to the difference of actual rear wheel transfer torque and road surface reaction 
force marginal torque when not being completed by the difference of rear wheel transfer torque and 
road surface reaction force marginal torque by inertia yet after it is judged that there is no driving 
force demand, It does not change to a two-flower drive state rapidly, and excels in reservation of 
the stability of vehicles. 

[0041] Next, the form of operation of the second of this invention is explained. Although whole 
composition is the same as that of drawing 1 of the form of the first operation, the composition for 
the amount of acceleration slips of the main driving wheel performed by the driving force 
proportioning-control controller 1 1 computing, the composition for processing so that renewal of 
maximum of the rate of driving force distribution of ******** may be carried out, the composition of 
processing in case there is no driving force demand of an operator, and the composition for 
computing driving force distribution, when it is below the predetermined vehicle speed differ. 
[0042] The composition for the amount of acceleration slips of the main driving wheel computing 
inputs the detection value of degree sensor of wheel speed 12FR, 12floor line, 12RR, and 12RL, 
calculates each average of a right-and-left front wheel and a right-and-left rear wheel, and 
computes a ring rotational-speed difference (front rear wheel ****) before and after being the 
difference of the front-wheel average and the rear wheel average as an amount of acceleration 
slips. Moreover, the composition for processing so that renewal of maximum of the rate of driving 
force distribution of ******** may be carried out carries out renewal of maximum of the front rear 
wheel **** computed as an amount of acceleration slips, and computes driving force distribution 
according to the front rear wheel **** which carried out renewal of maximum. Moreover, when there 
is no driving force demand of an operator, the composition of processing in case there is no driving 
force demand of an operator computes driving force distribution so that the rate of driving force 
distribution of ******** may decrease according to the fall of the degree of car body speed. 
Moreover, in below the predetermined vehicle speed, the composition for computing driving force 
distribution in below the predetermined vehicle speed compares the value of the driving force 
distribution which does simultaneously and establishes another driving force distribution calculation 
means, then is computed with the value of the driving force distribution computed based on the 
amount of acceleration slips, and chooses the value of the driving force distribution with the larger 
rate of driving force distribution of ********. Moreover, the driving force proportioning-control 
controller 1 1 is computing the degree of car body speed based on the inputted degree of wheel 
speed. 

[0043] Next, based on drawing 4 , control processing of the driving force proportioning-control 
controller 1 1 is explained. Drawing 4 is the flow chart view showing the outline of control processing 
of the form of operation of the second of this invention. This data processing is performed every 
same predetermined-time 10msec like data processing of drawing 2 . 

[0044] First, at Step S21, the driving force proportioning-control controller 11 inputs each detection 
value of degree sensor of wheel speed 12FR, 12floor line, 12RR, and 12RL, asks for the degree 
Vcarn of car body speed based on the degree of wheel speed, and shifts to Step S22. At Step S22, 
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after calculating the average of a right-and-left front wheel, and the average of a right-and-left rear 
wheel based on each degree of wheel speed inputted at Step S21, the average of the front wheel 
which is ******** is subtracted from the average of the rear wheel which is the main driving wheel, 
rear wheel **** **Vn is computed a front, and it shifts to Step S23. At Step S23, it judges whether 
the detection value of the brake switch 14 is inputted and brakes operation is carried out. When the 
brake switch 14 judges that OFF, i.e., brakes operation, is not carried out, it shifts to Step S24, and 
when the brake switch 14 judges that ON, i.e., brakes operation, is carried out, it shifts to Step S26. 
At Step S24, it judges whether the detection value of the accelerator switch 13 is inputted and 
accelerator operation is carried out. When it is judged that the accelerator switch 13 turns on 
namely, operates [ accelerator ] it, it shifts to Step S25, and when it is judged that the accelerator 
switch 13 does not turn off namely, accelerator operate it, it shifts to Step S26. And before 
computing at Step S25 at the time of the last calculation period and computing rather than rear 
wheel **** **Vn-1 at the time of this calculation period, when rear wheel **** **Vn is large, it 
updates to this value (maximum), in order to carry out processing which makes the last value 
(maximum) the value used for this calculation period when the last value is larger, namely, to 
compute driving force distribution — front — it processes so that the value of rear wheel **** 
**Vn may be made into the value updated by maximum, and a flag is set to 1, and it shifts to Step 
S27 At Step S26, to value **Vn-1 [ moreover, ] of front rear wheel **** used for calculation of 
driving force distribution at the time of the last calculation period Carry out processing set to value 
**Vn of front rear wheel **** used for calculation of driving force distribution of the value which 
multiplied by the value which **(ed) the degree Vcarn of car body speed called for this calculation 
period by degree Vcarn-of car body speed 1 which was able to be calculated the last calculation 
period, and the predetermined coefficient 0.7. That is, processing which reduces the value of front 
rear wheel **** for computing driving force distribution according to the degree of car body speed 
is carried out, a flag is set to 0, and it shifts to Step S27. at Step S27, as shown in the view 8 of 
JP,1-94025,A, the amount of acceleration slips increases, for example, — be alike and hang — it 
was processed at Step S25 or Step S26 from the operation expression and the map used as the 
property that the rate of driving force distribution of ******** becomes large — front — according 
to the value of rear wheel **** **Vn, the driving force distribution D1 of an order ring is computed, 
and it shifts to Step S28 

[0045] At Step S28, it judges whether it is 15 or less km/h of predetermined vehicle speed, and, in 
below the predetermined vehicle speed, shifts to Step S29, and the degree Vcarn of car body speed 
shifts to Step S30, when larger than the predetermined vehicle speed. At Step S29, the rate of 
change of acceleration and deceleration of the degree of car body speed, i.e., the degree, is 
computed, and it shifts to Step S31. At Step S31, the basic-load distribution ratio of a ringbefore 
and after being able to find from a vehicles item in advance is amended according to the degree of 
acceleration and deceleration of vehicles, and it shifts to Step S32. namely, — since load 
distribution of a rear wheel increases at the time of acceleration and load distribution for a front 
wheel increases at Step S31 at the time of a slowdown — the variation of load distribution — an 
amendment — things are performed At Step S32, for example, it computes the driving force 
distribution D2 according to load distribution, when the vehicles of 50% of 50% [ of front wheels ] : 
rear wheels carry out load movement by acceleration and have become 60% of 40% [ of front 
wheels ] : rear wheels, they use driving force distribution as 60% of 40% [ of front wheels ] : rear 
wheels, and a basic-load distribution ratio shifts to Step S33. Here, driving force distribution is 
computed by the calculation method that Step S27 and Step S32 are separate respectively. At Step 
S33, it judges whether a flag is 1 , if a flag is 1 , it will shift to Step S34, and if a flag is not 1 , it will 
shift to Step S35. At Step S34, the driving force distribution D1 computed at Step S27 is compared 
with the driving force distribution D2 computed at Step S32, driving force distribution of the 
direction where the rate of driving force distribution of ******** becomes large is chosen, and it 
shifts to Step S36. Moreover, at Step S35, processing which makes driving force distribution the 
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value D1 computed at Step S27 is carried out, and it shifts to Step S36. The instruction value which 
controls the conclusion force of the hydraulic clutch of the driving force proportioning-control 
actuator 3 which is satisfied [ with Step S36 ] of the driving force distribution processed at Step 
S34 or Step S35 is computed, and it outputs to the driving force proportioning-control actuator 3, 
and results in a return. 

[0046] In addition, you may carry out processing which makes the value of front rear wheel **** 
zero (**Vn=0) compulsorily instead of processing of Step S26. Moreover, you may carry out 
processing which computes front rear wheel **** instead of processing of Step S26 so that the 
rate of driving force distribution of ******** may be reduced according to the fall of the degree of 
wheel speed like invention according to claim 5 (for example, **Vn=**Vn-1x(Vfn/Vfn -1) x 
predetermined coefficient 0.7). Moreover, you may carry out processing which subtracts a 
predetermined value from the value of front rear wheel **** used for the last calculation period like 
invention according to claim 6 instead of processing of Step S26 (for example, **Vn=**Vn- 
predetermined value 1 km/h). 

[0047] Furthermore, it explains based on drawing 5 . Drawing 5 is the timing diagram view of the 
form of operation of the second of this invention. The conditions of illustration are the same as that 
of aforementioned drawing 3 except b. Aging of front rear wheel **** which subtracted the degree 
Vf of wheel speed of a front wheel from the degree Vr of wheel speed of a rear wheel is shown in 
drawing 5 b. 

[0048] First, it is running in the state of a four-flower drive by the driving force distribution 
according to the load distribution which amended basic-load distribution of an order ring according 
to acceleration until an operator steps on an accelerator from the time of T1 1 , vehicles depart and 
the vehicle speed reaches 15 km/h. Then, if the vehicle speed exceeds 15 km/h at the time of T12, 
although it will come to carry out processing considered as the driving force distribution according 
to front rear wheel ****, since front rear wheel **** has not arisen in fact as shown in drawing 5 a 
and b, it will be in a two-flower drive state. Then, if vehicles shift to the lower state of road surface 
coefficient of friction, the road surface reaction force limitation of a rear wheel falls and the driving 
force of a rear wheel exceeds the road surface reaction force limitation of a rear wheel at the time 
of T13, a rear wheel will generate an acceleration slip. Since the degree Vr of wheel speed of a rear 
wheel becomes large to the degree Vf of wheel speed of a front wheel at this time as shown in 
drawing 5 a, front rear wheel **** arises between the degree Vf of wheel speed of a front wheel, 
and the degree Vr of wheel speed of a rear wheel. Moreover, it is continued by updating the rate of 
driving force distribution of a front wheel maximum according to the value of front rear wheel **** 
by which renewal of maximum of the brake switch on which the accelerator switch shown in drawing 
5 e is shown in ON and drawing 5 f was carried out as processing which updates front rear wheel 
**** to maximum was performed for OFF as shown in drawing 5 b, and shown in drawing 5 c 
because it is controlled by driving force distribution of an order ring. Then, for the state of the 
accelerator switch ON and the brake switch OFF, although front rear wheel **** of the practice 
shown in drawing 5 a by reduction of the driving force of a rear wheel decreases, an acceleration 
slip of a rear wheel converges at the time of T14 and front rear wheel **** of practice is lost, as 
the value of front rear wheel **** used for the operation of driving force by maximum update 
process is shown in drawing 5 b, maximum continues being continued. Consequently, since the rate 
of driving force distribution of a front wheel is continued after having been updated by maximum, as 
shown in drawing 5 c, the rate of driving force distribution of a front wheel does not serve as zero, 
but can continue a four-flower drive state. 

[0049] Then, an operator stops accelerator operation at the time of T15, and an accelerator switch 
is with OFF and a bird clapper. In order to judge that the driving force demand was lost, and to 
perform processing which reduces the value according to the vehicle speed based on the value of 
front rear wheel **** of the last data processing instead of being a maximum update process of 
front rear wheel ****, the fall of the vehicle speed — ** — the value of front rear wheel **** used 
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for both data processing becomes small, and approaches a two-flower drive state gradually Then, 
although it becomes the brake switch ON because an operator does brakes operation at the time of 
T16, since it has judged that the driving force demand was already lost by Accelerator OFF at the 
time of T15, the processing which reduces the value according to the vehicle speed based on the 
value of front rear wheel **** of the last data processing is continued. 

[0050] Then, although the vehicle speed becomes 15 or less km/h again Since processing computed 
by carrying out [ processing ] renewal of maximum is not performed in order to judge that there is 
no driving force demand from the state of an accelerator switch and a brake switch Processing 
which chooses the driving force distribution with the larger driving force of ******** by the driving 
force distribution ratio computed according to the driving force distribution and load distribution 
which are computed by renewal of maximum being carried out is not performed, either. Processing 
only by the calculation value of the driving force distribution according to front rear wheel **** is 
continued, and it will be in a two-flower drive state gradually according to the vehicle speed. 
[0051] As explained above, in four-flower drive vehicles equipped with a driving force proportioning- 
control means, on the low mu road surface and bad road where an acceleration slip tends to occur 
frequently, the running-the-whole-distance nature in reservation and bad road of the stability of 
vehicles is securable, and only when required, a four-flower drive state can be continued by carrying 
out this invention. Moreover, by continuing a four-flower drive state, a leeway is given in the grip 
force of the main driving wheel, it becomes advantageous to vehicles stability, and repeating a two- 
flower drive state and a four-flower drive state frequently on a low mu road surface can prevent 
being avoided and making an operator sense the sense of incongruity by change of the acceleration 
of vehicles, or speed by things. 

[0052] Moreover, Step S1 of data processing of drawing 2 - Step S5 and Step S21 of data 
processing of drawing 4 - Step S22 constitute the acceleration slip detection means of this 
invention. Moreover, Step S7 of data processing of drawing 2 - Step S8 and Step S23 of data 
processing of drawing 4 - Step S24 constitute the driving force demand judgment means of this 
invention. Moreover, Step S25 of step S9 of data processing of drawing 2 and data processing of 
drawing 4 constitutes the renewal means of ******** distribution maximum of this invention. 
Moreover, Step S10 of data processing of drawing 2 constitutes the slip correspondence driving 
force distribution calculation means of this invention. Moreover, Step S3 of data processing of 
drawing 2 constitutes the main driving wheel torque calculation means of this invention, and step S4 
constitutes the road surface reaction force marginal torque calculation means of this invention. 
Moreover, Step S26 of data processing of drawing 4 constitutes the ******** distribution reduction 
means of this invention. Moreover, Step S29 of data processing of drawing 4 - Step S32 constitute 
the load correspondence driving force distribution calculation means of this invention. Moreover, the 
driving force proportioning-control actuator 3 of drawing 1 constitutes the driving force adjustment 
means of this invention. 

[0053] In addition, although it is made to compute the driving force distribution ratio of an order ring 
with the gestalt of the above-mentioned implementation, it is the same even if it computes the 
driving force transmitted to a road surface from the driving torque transmitted to ******** instead 
of or ********. [ calculation of a driving force distribution ratio ] 

[0054] In addition, with the gestalt of the above-mentioned implementation, although the load 
correspondence driving force distribution calculation means explained the case where an order load 
distribution ratio was made into a driving force distribution ratio, you may process it so that it may 
consider as fixed driving force distribution (50% of for example, 50% [ of front wheels ] : rear wheels) 
according to load distribution, before and after being also alike other than this. 
[0055] In addition, although the gestalt of the above-mentioned implementation explained the case 
where accelerator operation and brakes operation were combined, as a driving force demand 
judgment means, either [ one ] accelerator operation or brakes operation are sufficient. Since it is 
detectable whether there is any demand of an operator's driving force to have combined them more 
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appropriately [ direction ] since it thinks when operating **, an accelerator, and a brake 
simultaneously, it is desirable. 

[0056] In addition, although the gestalt of the above-mentioned implementation explained the 
vehicles in which a four-flower drive is possible on the basis of the two-flower drive which usually 
drives a rear wheel, it is applicable, even if it is other gestalten, if it is the vehicles which can control 
driving force distribution and in which a four-flower drive is possible. Moreover, it is applicable also 
to the vehicles which drive one side of an order ring with an internal combustion engine, for 
example, and drive another side of an order ring with a motor also except the vehicles which 
distribute the output of an internal combustion engine like the gestalt of the above-mentioned 
implementation forward and backward, and in which a four-flower drive is possible and in which a 
four-flower drive is possible, and the vehicles which are driven with an internal combustion engine or 
a motor with separate front wheel and rear wheel and in which a four-flower drive is possible 
[0057] In addition, although not explained, driving force distribution is not further cared about with 
the form of the above-mentioned implementation as for a method of an amendment combining well- 
known technology (for example, well-known technology for preventing a tight braking phenomenon) 
etc. based on this invention. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the whole gestalt composition of operation of this invention. 
[Drawing 2] It is the control flow chart view of the gestalt of operation of the first of this invention. 
[Drawing 3] It is the timing diagram view of the gestalt of operation of the first of this invention. 
[Drawing 4] It is the control flow chart view of the gestalt of operation of the second of this 
invention. 

[Drawing 5] It is the timing diagram view of the gestalt of operation of the second of this invention. 
[Description of Notations] 
1: Engine 

3: Driving force proportioning-control actuator 

1 1 : Driving force proportioning-control controller 

12FR(s), 12floor line, 12RR, 12RL: The degree sensor of wheel speed 

13: Accelerator switch 

14: Brake switch 



[Translation done.] 
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j:v«^ft#<c£SGrnttNronMi4iB»<:net'& 
Jr5tcft-?r<,>ft 0 *ttfo*, ±HMifrc<fe&aifeMii 

tKttK ft £ J: 5 tr ft i r t >fto 

[ 0 0 0 4 ] 

ft t£3fe© 4 MMlMt1«cr}|Btt^MfllttB». if fMHI 

g ft wn«4 ttntttflitc ft 6 ft i * ft*&. » o ^ 

^tt^^^^±r-4^|g^5«^*^0'C*T : rLit^ 
B«c. tWMl.i^illliM^. *fc. fit* 

•J ^^OC^^ft<asS^tt**^.-Sift?SL< ft 
m* . « ji Bffi-CMR tc 2 MBlMtift £ 4 MAUllttSK t 

*SDi&-r^t*x6n. -e©*g£. 4 teSBatts»s 

©>a^*7Jbp;a ^5M*J o A tc J: £ $ ffi©flDi£K 
ft. 

[ 0 0 0 5 ] *9HB(i. C©J: ^ ftffi*©EBHj£tt:«B 
[0006] 

cc . l tc 4 0HEaCM©lSaAM1iB«B(*. 

iBtttt^, £Baot©ftui:x »j * 7*s£i&tfrr£* »j * 
7$w^K<t. ffl6^*«A©*#*ori**^fr 

r£l*S#SBa A©g:*£ L r t - £ £ MS* Sic 

A©^*bX^ftl*±«tirr £|£©£!IB 

fWa©ftii«* 'J ^ ^fitc«£i;&w»M©jB#*IB»tt* 

«a wtti snfciira»i©«ttAB»Jtccft* j: 5 km 

*f«itftC±£#m£bft. 

[0007] Sft. »^2(Cff«4MBCM«©iBtt 
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[0008] f ft, t#*J!i 3 ic<%z>4ffi%mMm<Dnm 

feiiiT&A'J ?:*HMtl*IR£. jM»#0Ufcb©*** 

isr x y 9 ^aj^a-c^aj trfcsiBttot 

WFT * J: ^ KmiW9lRltoE#tt*Vtt'r& 

ae*tf*!IB*MJ©S#£ L X ^ ft ^ i Wttrf ^>li ^CC 
(i. ffiSBttte©i83tt^E»$&«»^fct*-fefPiasj: 
^ fiij^WlEa^K^tb ^#tt!* ^ ?^!ga^?S2^«S5 

^fSa^S-C'SSiii 5 n^gij«?SCDffia^fi^h^ ft^> J: 

20 ^ H«r t mn tomwj tt&cm&r &mht)mm 

[ 0 0 0 9 ] * ft, tmm 4 tc<$£ 4 fMBfMLiBcnntt 

j?Mj»ff at*. 3 lea utc4 tf&mMmwtm 
isdt, s£isaM©iiBftAE^^f£i«$n&ffira9i© 

BBa*E»iti-r^C i^^&i Oft. 
[0010] *fc, tt^J5CCff«4IMBIialtiB©intt 
AM WMKI t . 3 ^ I5$S O ft 4 fiSBaaS©.?ESi 

£St; -C, S£BEaM©BBttAE»^f£«$ n^Bu att© 

SBa*E»tti-r^ci^^iuft. 

[OOllJSft, »*J!l6ccS^4piSBf4iaffi©SBtt 
AH MtBId:. 3 K ie$K O ft 4 p:gSBtt*S©SBft 

AM«ta^tr»r, £a6aAE^««^si*. »$ia© 
mmcfcox. sESBttte©«ttAE»^«ssn^iii 

»n©IB4AB^tt i "T £ C £ i 1/ fto 

[ o o 1 2 3 * ft, tmm 7 K£s&4 wuHont 
40 tiffl$m&\t. ift*3H^66*r©t^Tn*{ria$3{o 

ft 4 palBfift*i5©SBfl?A»J«1ia6BtC4tfC*r , *fli£Jg£ 

it>fto 

[0013] *ft, tt^R8(iiff&4M9BtWn©!fBO 

AMiaKtiait. is*^ i ^ ^ e * r-©c >mjwcia$s o 
ft 4 ?aiBtt*H©fflttAM»aitatc4dtc»r, ^a$tcc 
eaan&(B«ih^**»Hi* -s^JBaiSh^^ssaj^ 

50 Am»Hu*sw*a±*»*., ±K^y ^^tjia*® 
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it. immucGm9Mm& *■ >*> » t*wm<D»B 

[0 0 l 4 ] Sfc, M^9(Cff«4«KlMtil«>U 

«l«iSte*3«Ba*<0»* «: Lr r ^ 4*Uftfi*r * C 4 £ 
1$fa4^fco 

[0015] 5: ft:, tmm 1 0 CCft&4«ftSBtt$ii4>!6 

OftMKMsst* . imss i * 6 g «», i-ma^aa jjo tc 

&t£tii b fctg£K I*M*k*#SB»A<3!)£:** UX 
l*i«£##IB»2M>W** b r I - frt * 44«ir £ C 4 & 

[ooieiJfc, 1 1 tc^^4fe«gfi$e«>.<g 

ffl*JB4ft«l*. ^<D$iiWT-C*^fi£SBtt*i2»S 
#|2#Jt4, ffa»ltm^»W1^8MfWT&K 

«W«2#Jt 4 t . aBMHoiBito*'* * 1 '*«hmmj 

[0017] 

Mi*iMBtt*P©»** t ' ft ^4 WBr-T £tc 

r-. ssgfiWi^^ib^ftoii^'J or it 

WW*. *fc, 4ftMMrira*lttfr*C4«:j:- 9 
WJ 4 ft & O BH-cSHRic 2 NUUHMI4 4 NMB 
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r c »ft c* 4 ¥m l> tc *>m&<D£*m* s<£*[ii£* ^ * 7S 

4 MJRfttttfltf: HBW £ C 4**ft I * 4 lr » -5 4Ufe#ft fcft 
[0 0 1 8 ] *ftu l#^i2tc{S^^|fltcj:n^ £Sg 

9* ^S^fiiC S«rT ^> C trtV * ^ 4 1 ^ 6 
[00 19] i**W3tc»-6*9i6CJ:nt*. M«s 

20 ly. W6*^(W3©»**uri-ttir»4*BSr««* 

^coiEttAffi^tkcc ft 6 J: 5 grift £ «Mr 4 <om&& £ 

JRK L r 4> , fi4E«a>IBBt«ofi^« < ft ^ ft: 4*ijttFr 
-r 6 * r-t* 4 ^lEfljttss^ htcfr, c ii gs mv<o 

&X'Z&tl>5M&tf>&*>ft&o Ate. 49tSgS)ttSS^ 

c 4 ic J: -3 r . ^ 'J -7"^3ic 

30 T*X*W*«tittWW4a*U f£*xKM'C«»tC2 

a«rt««4 4iia<Bfirt^4*«oii'rc i^iS^^n 

*ic»i;3ii-4c 4 «:!*<: c 4^i?* Etc. ^fe^ 
*5|B»^ <om# ^ ^ r C *& *, » 4 #IJK L ft: 6 SeSBSS BQlB 
ft*|2»* ft ^ C 4 r^SW±iCS£SBttFS^Sgtt 
^^^^>C4 : £FAC^<:D. 3!fcJ±ffiJgSi$i<D|ggl!)^ffi 
^*HsDTftt>^2*ft«SW*SRCCT*C4'C. 
±ic 4 NMBftK»«ttttr * C 4 3^ft c » 4 C * ^ 9t 

40 [0020] $tc, M«q|4u:ff««n(CJ:ntf. ills 
*MBlW<0»*tOrv^t*4*»fT*lld. 

<Dr. &^<,c2mmiis&tttz>ctx\ mmzmm 
^(omn^iticx h&m&mk<j>m{t*:it}<; c 4^r 
**4^o j a**»6n*. 

[0021] *fc, f#*y|5cc^^pccj:ti43r. mt& 

arc. ^^tc2fisgftl^ fi Ji^'r^>c4'C, ^ft^SBtt 
so «W)Wft**«ktt: J: ZMM^tiLOmitelfi* C 4^r 
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[0 02 2 ] 4 ft:, iS^i6^ff-&%Mu:j:n«. ilSS 

[0023] Sfc, t#*ii 7 KH»6*Wc cfctUS. iwft 
[0024] Sfc, t#*«8tcW**Wcj:tU*. a&SE 

[0 02 5] it*i|9cc{?6%Wtcj:n^. 

fe. b^:«i o&ft&ftgwejrttt^ r^-fejmm^r 

[ 0 0 2 6 ] * fc, 1 1 icff * WHk: Jrtitf, Bfr 

7- D X t *tt «, »n#r femi aiaati: J: ^BBffcfiESaWB 
«s n^to*>*> 4 iMBfiMfia t^ThCLX\ ftOiS* 

[0027] 

2 4*l8Blk5l«ttJt 
[0 02 8 ] a*, 4^8S!tfWx>^> 



»Pi12 0 03-25861 

D-s^W7 H4£ lH^u^V*? h 5tceST 

7D> h 6 £0*17 4 ^/roraBu^l 0 FR, & 
1 0 F LKB*3n*. ISttRfcl. ^7D^7Vv 

L,Xfift$i 1 0 R R, £fAH 1 0 R LK££i*n£ 0 
[0029] mM<0&M& 10FR, 1 0 F L, ICR 
R. 1 0 RLKt**tti*«-b>1M 2 FR, 12FL, 
1 2 R R , 1 2 R LtttiSZ hti. «tfc«n<94Mll|l*8B 

tt*i3»*usn=i>ho-^ i l^tti^r*, *fc. SBSi 
;bE»*Msi7**:*x-*3U:, 

3>2i7a> h7'D^7 , >V7 ^iCPRfHC&E:!?^ 
[003 0] 3UE«cMllkA*#<:tttl)r4. ? 

x^^i 4 it*, *n*ftfl>*ia*i*!B**E»wii 
*i 4c^k:tl^*^:$oua hcz-^e^^fcBT^ 

[003 1 ] x>^>l<D@fc»*tea5T£x> 
t?>B86fc-b>-tf-l 5**iL, x >i»@«£»H3>lf 1 

i e^ffl^.. h^ia*-fe>if i 6 

^il«aiLrfctftafl*8Btt*E»»lJ8P2> H P-9 1 1^ 

[0032] 8Btt*E#Wai3 >hP-7l 1 

^H*#{fl"r*. iT, »f:SiS^Hr>1f 1 2 FR. L-2 
FL, 12RR. 12RL©*(Bttix>s;>Be»* 
1 5 <D^i±ifSi Afl^h JUHJKis >^ 1 6 CD^ttjM 

>cciti;rBBil*B»*imba»*E»««i 
j> ^ * x - * 3 fcttSU >?vv *<?>1&t&-h*:mw? hCt 

x. Mft«r<oiB«U3e»6imif & 

[0 03 3] ^K, @2^S^^rffia^i2»Mffll=a> 

ha-^ i \<ommm&cr>i>xtm?h* m2<&*& 
^-ha-c**. c^ieiii, n«i»mnio 

in s e c^cc^tf ^ti-l>, 

[0034] if, ^f-^Sl tcT«ft*E»WMai3 
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>ho-^lH*, >1M 2F R, 12F 

L, 12RR. 1 2RL©S*aH»4:x>^>B(l£*-b 
1 ZWW&mtA*'* h^BBft-b>tM 6<2&aifii 

ti. AAOfc*IWI*4r>1M 2RR, 12RL©^ 

[0035] zrv7$3X'\Z. x>^>H«6Sfrfe>^ 
1 b&fctlMtxa? HMM*'fe>-!M 6fl>^anii^ 10 

ttaftBSHU^T i fra*>fcBBK:ftB» 

JUL. >^S5^»tf-r^o ^ ;7'S5tU 

if-r^o Af^^etr-i*. ju*TL/>Mc*<r»»±r 

[0036] Zf- y7'$7X\Z. ? ? 1 4 

* 1 3<Dfaliim$:AfiUX7 ?*MmuXl>*fr&& 
^«ffiT^>o 1 3#ON*rfr*>*57 £ 

^iSff L, T <, > £ <t t. fc»&CC0t . A f > :/ S 9 ^ 
#t*U T**^;W** 1 3#OFFTfc*rt7*-fe 
JUaffbrt*4<r»4*llfiLpfc«dCiH*. Ary^S 1 0 

8i»ic#ilj i,feBftfcE0 J: *J ^H©tf#H«l»a:»ffl 

bfc«ttaE#0*w, BBiMt^ftftB9**<*ft 

^LX, Ar ;^S1 1 ^^rtf v 7S 1 1 -c 

I*. ^r^7S9^fc(^?^7Sl 0T«LttHi 
AE^ffl^MH-r 4BH»AE»MSII7 ? * 4? 3 
CDi4E^7->^^^4S»T4J§^ffi4^UL, SB 
tt*|2&WB7***x-*3^ttj*U Mdf-^CCM 

50 
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[0037] did, ^^S6<Dft5firi*, ^9 ! ^ jU 

[0 03 8] BteHSKg^rSW'rio H3 4ar*56 
<7>^tti<ofl^(?>^H'^ : ? L v- hiar-^4. cc 
r. B3 atc«g«i<Daiiaaftv f, HiaaxiLBiiusv 

aft*, mmciamui<Dmtbfi&ft¥o>m$8z<k&> 

BeKttr *-teJU;W >?&fflte<o$l&$£ffc£. RBf 

&&&&&& @3b CD*BUC*-r J: ^ KfglfrDG 

teiSfgV f CC^L^c*</tt4 0 B3etC^TTi!? 
OF F<Z>fctf>. Btt*fie»i*W<»^©K»*^**tttc 

Sh^i? dotted < a -»r < *v r ? -fe^^ ^ * 
*oi* *) * vifium u x . taster \>&>?t ssss^pa 

9rh^»4ff>«3D%<ft«^ 7 27-feMOW -3fON^ 

B 3 c cc^T J: ^ ^«fl»©Bfl*EB»*(iS*fa^i||l«fc 
^. T 4 «>iM<CBBJWfMKa> J: 0 Bl *ttWc $PL^ 

[0040] -ecQ^, T 5 flCWjfi-C. 1165^7 )l 
jgff=£ih«>, 7^-fe;UA^C v^IiOF FiftiCif, 

ttttB4ft&. TSODS^-c. a(S*30i^L — 

rtc T 5 CWhS-CT ^Hfe^OF F tCJC o rSgtt^g*^ 
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* ft h * * ± agffis^^i? h * * i 

h * * 4. h ^ * t 4>£#i|XJR O 

[t)04i] ate, «^c»rz:<^tt«>«flKco^t: 
tt«©aBtt*B»*3Si«*a!B#r <* ft * J: ^ ccfcHf-r * 

C0042] ^«fl*i<Dtt]iiA ? zf ztc#> 

(DwB^ti, ar:S»ia-tr>lf 1 2 F R, 12FL. 12R 
R. 1 2 RL£>&aifi!£A*>U 2fc&ii«itl 

*W* 0 1 *#©TO*E5>©tt*»RT £ J: 0 tc ft <? r 
t**, *fc, «W?»ll»a>|.n-5fl 14*. A* 

[0 04 3] H4ttJt^»r|B«W3E»IWia> 

tWCplG^ttn 10ms e cSccf^tf $n^, 
[ 0 0 4 4 ] 2 r\ J*r * :/S 2 1 CCTlBftABJNIMD 
lit *BaSt>tl2FR, 12F 
L. 12RR. 1 2RL©&tettHB*A^U 
&SK£ffa^Vcarii£:*«>. >7S2 2^1f 
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Ar^S2 2t«. W?^S2 1 "CArtOfc 

1 1 #*& t 6 . ^SEttn r * * »? « (DW-^mfr 6 sesg 

It. ru-**-/ * * 1 4<2tfcEtifii : £ A^Or^U-* 

1 4#of F-rft^fe^u-^aff^snrc^fti^*! 
?s2 4v\*. i a^asffl^A^o 

OfcfcKrtCl*. A^ 25^»TtU T£-fe^>W 
1 3^0F F*T ttto^r^-b^affon-fti^i+l 

StiSMAV n-lct 0 4>^BOIf |KS|ltH«C{:ff Utrmmft 

Af v7'S26 r-Ji, NB^flf #jniBCDB»(CBBHl AE4» 
©»fflccffii-ft:iiiatti*S©(iiAVii-ijk:, ^tU<Dl\n 

30 0- 7 t**i;fca*BBa«3<W«SUl«c«t»*IBrf»tt 
i$M©fiSAV ii £-r£^Ji£-r&, -Tftt>^9Ea*g2» 

2 7-slHf-r*. Ar ^S2 7«. 

- 9 4 0 2 5 ^£&<DS&8 @<DJ: ^icttiiiA »J * 
*»T*tcont^fl»©tttt*BB»*^* < ft* J: 
^ftWttitt-SiUffa^^^fe. ^r^7S25^ 
A^ v7'S2 6X'^S^n/ciia$tiiMAV ncofgtofc 
GTBilMSI^aAS^D 1 *fltUJL. Af -^S28 
40 ^|S?tT&o 

[0045] Af-;7S28 TT'li, *f*SJgVcarn ^ 
^CQmiS 1 5 km/h «Tr»4*»t«[l/, fi^r 
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yVSZ2V\t. SfSK^CItorSBSll^S* 

% : iMr 5 0 KOAp|^tt|it(C J: 0 ffttVtt O. hH$w 4 

4 0K:ft«t6 0X£Lr. *f * 7*S 3 3 ^»ti T£ 0 
CCt, Xf y^S2 7i^f ? 7S 3 2 iJi. -tn-e 

ng(^<D#w**u:j:o«Bi*ia»«:»tHCrr(r»*. * 

4t^, Af-^S2 7-C§[tl30A:SSlb^l2»D 1 

^•?7S32 -own Lrfcffisft^e» d 2 t &tmu , 

S£^S«i?i^>gEgj!j*ig2»^*:^ < fr£#<DSB«tfJffi*}* 

3 Sgft*ge»*^f-^7 r S2 7r'ffttJlyfcfflD 

1 U Xr ^S3 6^if^ > 

7S 3 6 V\£. XT y 7'S 3 4 £ fct**r ? 7S 3 5 V 

ajL. sE»^ie»»r^^3.x-5?3^aj^o. 'J* 

[0046] Xf y7 , S2 6^1(0#OiC, fli 

m?5ig^&£^!J0^c^'n < AV u = 0 ) <fcT *«kH 
*LT*>1»*>i!H», *^?7"S2 6C^I©f#0 

tc . iS*« 5 ic &&<Z>m$<D J: ^ K*«**<MSTCCJS 

i£^£#tti (Will*, AVu=AVn-iX (Vfn/V 
fn-i> xgftMO. 7) -riftSffl^O-Cttitott 

i*. *&, xf ^7S2 6^s<Daotc, ts^xietc 

<Dfl3&^Sr*fl*«» (M*t«, AVn = AVa-gif* 

[ 0 0 4 6 ] 2 r, Til Mjfi^69RK**7 

l**. -ecom. T 1 2a>B^t?ma*i 1 5 km/li£j£g 
6 J; 5 K tt . HI 5 a cfc O' b ccSsf J: ^ tc^Rscc li 

? ^^^-r-s. com. 135 a tc^Tj: ^ tcanox 
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«> iift»G>xnig£v t ^attoxttttttv r borate 

F @ 5 b tcftf J: 5 fCMffftNiftft&**fltcK 

S^a^tf *?n, @5c tc^nf J: 5 tcftfcfflKtfr 3 

O F Ffl>4*S©fc«>, fi*fllKttrWS<r J: T«Sft^<?> 
»»iCffl^6tl-5Sr^*iiS^(Offll*05 b (CAT £9tC 

[0049] -COS!, T 1 5<DB#^-C. SCE^r ^ "b 

jSTT «f*;UO F F ccj: -7-cBBftABdWft < ft ofci 

[ 0 0 5 0 ] -COfS, JtaWff 1 5 K m/hOTift 

8Bft*«*A^J:<,^*iJ«rri&«>, «*filJE«rL--C#aB 

BBBi*E»t«f«E»Kilti;r»aiT*8Btt*13»ttii 
rffiS^^ffitt^^*C^<DSBSft*ffl^*SIW* 

40 [005 1] U±ttm9 Oft: «fc ^ CC, c 
4 -C . UAE5MiHMt ^> 4 WBttJl»u: I - 

4ittiM«4*«oisrc4Jw»*6nctr. *w 

50 SCttllKCtOTS*. 
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[0 05 2] *fc, @2^M^^f ^7S 1 -A 

UX^ho Site. i2^S^I^^^7S7^f 
? :/$ 8 fcjrtf 04<W£|SaMQA^ ;7S 2 3 

* 2 4*v *$fflfl»«a*dWK*«*»rtor 
«*ttiK«*««:«wtor(r»4o *fc. b 2 omnia 

(DZ^ yVSl 0#, *»QHG>A »J > ^»£SSBa*K» 10 
JHH*a*«teLri**. *fc, B 2 ^ 

T<,>£ 0 S4C0^»jl«ffi<0X^ ^7S2 6^, * 

4CDi*fffi!i.ffiC9^^^7*S2 9-X^^7S3 2^ * 

oiRa*aiMa«:tii/a l -ci - *. 

[0054] a**, ±is*«iofl53arc«, ax*t£iKA 

msicn >xmwu tcifi. -ewswe timoTftr be» 
tci£i;r-«o««P^K» 15*15 09* : f&ii 

[ 0 0 5 5 ] a 4a, iEaMWWBBfrCtt, .!g«tfj^**tf 30 
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[0056] a**, ±sas«ra>«sfre«*, .axaaM* 

ttORL-A:^ «a*B»t«»ii?**4»tlSBB|Bl*ttJlt 
£ 4 MIOfrTOfca JLfflJBlft-C , «*. 

r-sga uimiM<i«*«a«T?in^ £4*a 

[0 0 5 7] ft**, ±E*«W>*»Cttltt*0-Cfc*tt^ 
aft*. *#^*SK4»nt»|5 <MA«» -f h ^ U- * > * 

[01] «A91<D^O»flK)£WflrtftAt-B-C* 

[03] *»W^-^*IW>^SfeO 5? Y A * + - h H 

[04] *mmn~<»wmmn<DMw?v-* + ~ 
[05] - <jmfc<ot&&<D * a a * + - ha 

[*?^<DlftiBJ 
1 : x>^> 

3 : IBftfrEftiWfitoT J^ x-i? 

1 1 :«flkAE5MH»3> 

12FR, 12FL, 12RR, 1 2 Ft L : 

i 4 ; ru-**-f * ?• 
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